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The swine industry represents one of the biggest food animal industries worldwide, with 
approximately 1 billion animals slaughtered each year. Antimicrobials such as antibiotics 
and heavy-metals are used to maintain the health of intensively reared swine, preventing 
and containing the spread of diseases and the consequent economical loss for the industry. 
However, reliance on antimicrobials drives the development of antimicrobial resistance 
(AMR) in the gastrointestinal flora, particularly in Escherichia coli, one of the most 
important commensal microorganisms of the gut microflora of vertebrates. As a 
consequence of the antimicrobial selective pressure, porcine faecal material contains a 
heavy burden of resistant bacteria carrying antimicrobial resistance genes (ARGs), which 
are captured and mobilised by mobile genetic elements (MGEs) that are released in the 
environment and act as pollutants. 
 
The aim of this research was conducting whole genome sequencing (WGS) analysis of 
Australian porcine commensal E. coli to create baseline knowledge on their genomic 
background and on the presence of AMR. This thesis provides insights into the carriage 
of class 1 integrons and plasmids as vectors of ARGs and virulence associated genes 
(VAGs), and how those genes are captured and assembled in complex resistance gene 
loci (CRL). This thesis also investigated the role played by plasmids, transposons and 
insertion elements in mobilising CRL. The presence of unique genomic signatures useful 
to track multiple-drug resistant (MDR) E. coli in different settings, was identified.  
 
A collection of 117 MDR porcine commensal E. coli was characterised using short read 
WGS technology. E. coli was sourced from sows and their offspring, with no history of 
previous antimicrobial treatments. E. coli belonging to phylogroup A and B1 
predominated. Forty-five Sequence Types (STs) were identified, with prevalence of ST10 
and ST20. Resistance to clinically-important antimicrobial agents was not observed. 
ARGs were mostly associated with atypical class 1 integrons, whose 3`-CS was modified 
by the presence of IS26. 
 
Long read sequencing technologies enabled assembly of complete plasmid sequences, 
and improved the resolution of large multiple-drug resistance regions carried by IncHI2 
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plasmids and phage-like plasmids, highlighting their role in mobilising resistance 
determinants. 
 
To date, genomic studies primarily report the presence of ARGs and VAGs in well-known 
pathogenic porcine E. coli lineages, which may represent a bias in genomic data available 
in public repositories. The present thesis will play a role in filling this knowledge gap by 
providing WGS analysis of commensal E. coli in healthy Australian swine. Although the 
size of the study collection is relatively small, this thesis identified a wide variety of STs, 
ARGs and VAGs, and identified the dominant E. coli lineages that preferentially colonise 
the porcine lower gastrointestinal tract. 
